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tightly in a nucleus there is a change of mass as compared with free
protons. The mass-change can be expressed as an energy-change. "Most
atomic masses are not integers and the fractional excess of the atomic
weight over the whole number represented the mass-defect and energy-
loss incurred in binding the nuclear constituents together."
It was now nineteen years since Rutherford had -written his great book
on Radioactive Substances and the subject had branched and grown
like a healthy tree. It was desirable to obtain experienced help from
younger men and in 1930 appeared Radiations from Radioactive Substances
by Sir Ernest Rutherford, James Chad-wick and C. D. Ellis (Cambridge
University Press). It dealt, as the title suggests, with radiations and in
an encyclopaedic manner. This is a book not for the armchair, but
to be kept constantly by the physicist's side in his study or laboratory.
On 14 December 1930 Rutherford's daughter, Eileen Fowler, gave
birth to a fourth child and all was going -well when a clot of blood
caused her sudden death on 23 December. Her mother was then on a
visit to New Zealand. The loss of his only child, whom he loved and
admired, aged Rutherford for a time; he looked older and he stooped
more. He continued his life and work with a manful purpose, and
one of the delights of his life was his group of four grandchildren. His
face always lit up when he spoke of them.